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BACKGROUND OF THE INVENTION 



This invention relates to an oxygen absorbent composition which can absorb water, oxygen, acidic subst- 
ances, etc., and optionally, which can also adjust humidity. This invention relates to an oxygen absorbent parcel 
5 formed by enclosing the above oxygen absorbent composition in a gas-permeable packing material which is 
impermeable to fine dust or capable of protecting the an article preserved from fine dust 

Further, this invention provides a method for use of the above oxygen absorbent parcel to suitably preserve 
metals, metal products, electronic products, electronic parts and components, dried foods, medicaments, 
photographs, ancient documents, pictures, pressed flowers, etc. 

10 Japanese patent publication No. 040880/1987 proposes a method using oxygen absorbents containing 

catechol, ascorbic acid and a metal powder as essential ingredients. However, this method has a defect in that 
since these oxygen absorbents require a water content to absorb oxygen, a metal, when preserved, causes 
rust on its surface or an article preserved absorbs humidity due to transpiration of co-present water. In order 
to prevent this transpiration of a water content, Japanese patent publication Kokai No. 15378/1981 proposes 

15 a method using an oxygen absorbent and a desiccant in combination. In this method, however, a water content 
is transferred from the oxygen absorbent to the desiccant, and the oxygen absorption is terminated before 
required or the drying function is deteriorated. 

As a method to overcome the above defects of the oxygen absorbent, Japanese patent publications Kokai 
Nos. 155641/1981, 198962/1988, 67252/1989 and 285973/1986 propose oxygen absorbents which require no 

20 water content to absorb oxygen, i.e. oxygen absorbents containing an unsaturated fatty acid compound as a 
main ingredient. Since, however, the oxygen absorption rate and capability of these oxygen absorbents are 
low, it is required to increase the amount of an oxygen absorbent composition in order to achieve sufficient 
oxygen absorption, and when an article is preserved in a container for a long period of time, the oxygen con- 
centration in the container sometimes gradually increases due to the article preserved and oxygen and water 

25 which have penetrated the container to some extent Therefore, the expected effect on preservation has limits. 
It is the first object of this invention to increase the oxygen absorption rate and oxygen absorption capability 
(maximum oxygen absorption) of the above oxygen absorbent composition and provide fields of article pres- 
ervation technologies with an oxygen absorbent composition which can secure preservation of an article as 
long as possible in as small an amount as possible. 

30 In preservation of paintings, calligraphic works, antiques and photographs, it is conventional practice to 

enclose these articles and a desiccant together in a container and seal the container, since humidity is con- 
sidered to have a bad influence. When these articles are preserved for a long period of time, however, a satis- 
factory effect is not always obtained, and undesirable phenomena such as color fading and "cracking" are 
found. 

35 In orderto overcome the above defects, Japanese Patent Publication Kokai No. 198962/1988 discloses a 

method for adjusting the oxygen concentration inside a sealed system to not more than 0.1% by means of a 
small gas-permeable parcel containing an oxygen absorbent which requires no water content for oxygen 
absorption and a desiccant 

The above method is preferably usable to preserve metal products and semiconductor devices since the 
40 humidity inside the sealed system can be decreased considerably. However, it is difficult to apply this method 
to the preservation of articles which undergo a chemical change or biological deterioration due to the presence 
of oxygen and which undergo physical fracture due to an influence of water (e.g. cracking and peeling when 
the articles are dried excessively or swelling and fusion when too much an amount of water is present). 
Examples of such articles are ancient documents, ancient books, photographs, specimens, medicaments. 
45 magnetic tapes, etc. No good methods have been available, or it has been difficult, to preserve these articles 
well. 

It is the second object of this invention to provide an oxygen absorbent composition which can easily main- 
tain any degree of humidity optimum for preserving an article and which absorbs oxygen or an acidic substance 
inside a system. 

so For rust prevention of metals, metal products, electronic products, electronic parts and components, etc., 
during the preservation thereof, it has been attempted to enclose a composition having rust-preventing activity 
such as silica gel, volatile rust preventive, or the like in a gas-permeable packing material, enclose the resultant 
parcel and an article together in a container and seal the container. 

However, fine powders adhere to a surface of this rust preventive parcel when the parcel is produced or 
55 when the composition is enclosed in a packing material, and the fine powders contaminate an article preserved 
or cause a short electrical circuit 

When a rust preventive is exposed to atmosphere for a long period time before enclosing it in a container 
together with an article and sealing the container, various defects arise. For example, the performance of the 
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5 ficenfly prevents water and an acidic subsfance to!Z5Z^£T*^ ^ 3nd which suf " 
preserve electronic parts, electronic products S „ SUCh 3 ^ prevenbVe P a "*' *> 

When a parcel packed with a rust d«v2. • P "** 3nd semic °nductors. 

' n 9™terialf 0 rmedofalam^ 
10 However, when mis packing materi^^^^ 

to a surface of the packing material under ^0^2 ^^ d ° St floatin 9 in a!r ■*«• 
s.rable to use such a rust preventive parcel as order toTresJ^ ^ ° f PaCk,n9 » fe «*- 

sem.conductor devices in particular, and materials Zr ZlZZZ^ T for 
des preserved are contaminated, an electrical short cS foZd T " devices ' since th ** «* 

ah, Japanese Pa,ent Pub,icatio " SSS^SSSS^Z. 18 TOed in circuits - 

A photograph is widely and generally used to 2HS Tn PaSS '" 9 through - 
stituting a photograph change wSh C^lL^SSE 38 inf0rmati ° n - However . ^stances con- 
fer a long period of time. bee " d,fficult to P reserve a «xed image in an as-fixed state 

altera to properties due to a retain, tasance p^ n , ,„ J " a cta "9 e 

or a dyestuff 

desiccant. This method may be taken into OMrtfanfen 1 J 9 ^ an oxygen absorbent) and/or a 
period of^me. However. Jdefects Jl'SSTS^ ~* * ^ * Ph °^ h *>' * 

> H--p^ 

0^^^ «- ^tem has an effect that an oxygen con- 

contained in an oxygen absorbent ESS^E^T^ 7 f ^ How ™' 
destruction such as fusion between the film art^TJzt^T ^ * C3USe 
absorbent generally used, the absorbent absorbs 0x^0^ L h ^ h an iron - co "taining oxygen 
s small. Due to this dyestuff are altered • ESSE ? °T"" a ' th ° U9h its «^nt 

(3)lna sealing method keeping a desiccant i^^^ 

the humidity inside the system is d.^T^^^^^T' of a P h <*>9«Ph is slowed since 
Photograph-constituting substances. 71^^^^ " ™* CapaWe 0f inhib * in 9 oxidation of 
mo.d from the viewpoint of long term predion and * h *. ■** ° f occu ™« <* 

Further, when the humidity inside the s^m tle^T T'"* 0rder * Secure a " *»"B* 
destruction of photograph^onstituting ZT^T^sT^l 'T * Str0n9 deSiCCaf * 
requ,red to determine a suitable amount of the de^nt 2d ^ ^ P6e ' ^ arise ' 11 is before 
(4) In a method using an oxygen absorbent and 222 . determination is difficult 
absorption reaction and the Lr lESSSSI " C ° mbination ' ™ teT * essential for an oxygen 
«on during a short period of time. In^cTj^'Z the oxygen absorption reac 

to employ such a method forlong- tenil p^aC 9 * ** ^ * * ** 

It is the fifth object of this invention to preserve a ohofonrnnK, * 
method in which the photograph is .rtJSSJKS^"!" 3 '° n9 period of *» «V a simp.e 

Abearingfora^rCtobesimplyreferredto^ 
steel, and packed and stored after rust-preventive o"s7pp, edT^ 

on ,L ,ner eafter, a manufacturer of predsion 
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machines and electronic machines and components carries out steps of removal of the rust-preventive oil, appli- 
cation of machine oil, assembly, etc. 

When a manufacturer manufactures a bearing as a part and delivers it to another manufacturer, the bearing 
is coated with rust-preventive oil or immersed in rust-preventive oil in order to prevent rust formation during the 
delivery from one manufacture to another and storage at a warehouse. Since, however, the rust-preventive oil 
is unnecessary or a hindrance at the assembly time, a washing step for removal thereof is required. 

It is troublesome to carry out steps of applying a coating which is unnecessary or a hindrance for a future 
operation and removing the coating at a later time. It is naturally desirable to do away with such steps 

Further, the above washing step uses an organohalogen-containing solvent such as Freon. trihaloethane 
trihalomethane, or the like, and these solvents destroy an environment. It is therefore desired to reduce the 
use amount thereof. 

A bearing which is required to have a precisely rolling properties is affected due to inclusion of a foreign 
matter (dust) in a rust-preventive oil. In particular, in the case of a bearing for a precision machine and electronic 
machine and components, a large amount of an ultrapure solvent is required to wash such foreign matter off 
15 and remove it. 

As explained above, when a preservation method using a rust-preventive oil is employed it is necessary 
to remove the rust-preventive oil and dust contained in the rust-preventive oil. When oil and dust have a bad 
influence on not only a bearing but also other parts in a precision machine and a electronic machine and com- 
ponent in particular, it is indispensable to remove the oil and dust before use, and forthis reason, a complicated 

20 workjngandtheuseofalargeamountofasolventarerequired.Asaresult.aprodu^priceincreasesandthe 
solvent causes environmental contamination. 

It is the sixth object of this invention to provide a method for preserving a bearing, which can be put to prac- 
tical use even without using any rust-preventive oil. 

Acopperpowder. silver powder, iron powder, rare earth metals, lead, tin and a powderof these (to be simply 
25 referred to as 'a metal powder" hereinafter) are mainly used as a material for a sintered part of a machine and 
electo-on.c machine and component, magnetic substance, solder, electrically conductive paste etc A carbon 
powder ,s sintered and used as a magnetic substance, heat-resistant part, etc. These powders are easily 
oxidized when exposed in air. which oxidation causes undesirable results such as a decrease in strength of a 
sintered part, a decrease in magnetic density, a decrease in solder adhesion and insulating properties etc 
30 Therefore tte oxidation of these powders is conventionally prevented by a method of substituting an inert gas 

Ztn^T 9 ^^', 0 ' ? f0f 0Xy9en in 3 C ° ntainer (t ° be referred t0 as "9 as substitution method' 
hereinafter), a method of enclos.ng them in a container together with a desiccant and sealing the container a 
method of ■mmers.ng them in an animal or plant oil. silicone oil. or the like, or some other methods 

However, in the gas substitution method, it is difficult to completely substitute an inert gas for oxygen and 
water among power particles, and the preservability is deteriorated due to oxygen and water which have per- 
meated a packing material. A highly active powder undergoes oxidation even fn the absence of water 
a JwHph? ch 0f j mr "f rein9 them in an animal or P' ant oil °r silicone oil. no desired strength is obtained when 
IIT* T P »T PreSSUre Sintered - HenCe> 1 iS necessa * t0 wash tne a "'™> °' P'ant oil off wS 
mnlnf n US6 K , a af9e am ° Unt ° f the S ° ,Vent deteriorates a »°*ing environment and affects natural env" 
ronmenh Organohalogen-contaming solvents such as a Freon compound, e.g. trichlorofluoromethane 

Such a conventional method for preserving powders being oxidized has a limitation in preservation and 
ftere ,« some highly active powders which cannot be praserved by mis method. A manufacture for these pow- 
ders being oxidized having a problem in preservation is required to manufacture such powders only after receiot 
Of an order due to difficulty in preservation, and the manufacturer is required to have excess facilities and labor 

make steps, other documentation, etc.. complicated uselessly and cause a useless increase in a cost 

It is the seventh object of this invention to develop a technique which can overcome the above defects of 
conventional methods and permit preservation of powders being oxidized simply and securely 

When a shadow mask formed of iron, a lead frame formed by plating a part or entire surface of an iron or 

an2 s ; f r ee ; with ir or ** and the ,,ke are exposed ,o *■ «* * ^ - ^ ~hJZ£ 

Slf f r 9 T ^ Pro , T SUCh 38 contamination wit " du * * decrease in solder-adhesion to a printing 
£££ ; I' I? 3r ' d6W 18 f0fmed dUe t0 3 dfaStiC Change in temperature and humidity during the 
p^t^^ 
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Japanese Patent Publication Kokai Nn -no^nM qqo 
tuted for air in a container. l^^S^^SS^' \T°* " Wh, ' Ch 935 is Subst ^ 

for gas substitution, it is difficult to e^oJ^^S^. -- ^ A Spedal apparatus * 

object ^n^^n^r^^sr-^-w^i. 

(2) Method using nitrogen gas substitution and desiccant in combination 

Japanese Patent Publication Kokai No 1393fin/io«o 

and a desiccant in combination. However, th I r^Z^^tZ^ U * 8 935 SUbstituBo " 

And, the humidity inside the system increase due to water whicTha, ^ ab0Ve < 1 >" 

tenal, and the presence of the desiccant alone is not sutoie^ta ™1 7 ^ thr ° U9h a packin 9 ™- 

SUMMARY OF THE INVENTION 
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' TO V carn ^hOTortSStt ?» 3 * — — ts, a 

having one or more unsaturated gLp ^^SSSS^T^f^ hvdrocart >°" P* W 
which optionally contains a basic -substance and/or a^rS ! P ° Und 3 " d an oxidation P"*notar«nd 
madby packing the oxygen absorbent 

* an article by using the oxygen absorbent p^^ 9 P ,ematenal:anda me,hodfor Preserving 

This invention also discloses an oxvaen absnrhonf ™ •.■ • 

by further incorporating a humidity adSg ageS 3 hu ^ adjusting function 

and an equilibrum relative humidity of not SSS^£S^ f * 2 ° f ° 5 °° C ' ° f not ™ re «« 10* cp 
invention; and an oxygen absorbent P^Z^ Z ^TJt T C ° mp ° Sition of «* 

permeable packing material. V Pa ° k,n9 th,s oxy9en absorbent composition with a gas- 

oxygen absorbent double-packed parcel formed bv oacZ 2 9 ? "* ParCe ' ° f this inventi °": a ^ an 

agas-permeable packing materi/imperm^e ^S^HZt^^^ 1 "^^ 
watervapor permeability of notless than 1 g/m^dav anollnl 9as-permeable pack.ng material having a 
m-day and a capturing efficiency of not estLn 50% foX L " ™ toof not,esstha " 1.000 ml/mit- 

This invention discloses a method ofllnd ^! 9 ' S ' Ze ° f not less than °- 3 

being oxidized, metal or a product M^^J^S^ * T^' 3 bearin9 > a 

This invention discloses an oxygen absorben t LT, ! ^ 3b$0rbent parcel of mis invention 
sition containing an unsaturated l^T^oZ^T^lT^ " ° Wn 3bSOrbent 
lessthantwoofanoxidationpmmoteTabasicsub^ 
agenthavingaviscosity.at20 to 50o C .crfnotmoreS^^ 

composition containing an unsaturated f^K£^£?J^* P3Ckin9 80 «W» absorbent 
or not less than two of an oxidation promoter, a basSstenco an f! „ COmponent and - °P«onally, one 
meable packing material; and an oxygen absorb^ , . " adsor P bon substance with a gas-per- 

absorbentparce.of.his invention T ^ * ^ ^ 
permeable packing material having a wafer iSm^EST^ ™ pannMb, » to I* a gas- 

ation rate of not less than 1.000 nJLJS^TSSta 2? 1 3 " OXy9en pe ^ 

a size of not less than 3 M m. * PtUm9 effic,enc y of not less than 50% for dust having 

This invention discloses a method of simniuanH^ ■ 
being oxidized, a metal or a product "cj^^SE* T" 8 3 Ph0t ° 9raph » a bearin 9. a P«"*f 
packing oxygen absorbentL^^ abs °' ba "< P— formed by 

ponent and. optionally, one or not less than twoc a Z^Tr^!?^^ 3 "^^ 
substance with a gas-permeable packing material ' S ' C SUbstance and an adsorption 
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compared with conventional oxygen absorbents. Wore the SSSil^ 0 * 9 " abSOrpt ' 0n a * 
- « ably usable for the preservation of articles wh h a J badlvXtS T f COmposition ° f *ta invention 
an ophmum range of humidity for the P^J^^^^^ 9 ^^^^ 9 ^ 

ments. photographs, ancient documents, paintinos L * P^culariy, on the preservation of medica- 
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„ r ... wu^uiuenis, paintings, etc 1 ,l,c u»-a- 

of th.s .nvention with a gas-permeable oackim m T ■ i y ' packms tne ox y9en absorbent parcel 
BRIEF DESCRIPTION OF THE DRAWINGS 
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DETAILED DESCRIPTION OF THE INVENTION 
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nent^^ 
polymerhavmgoneormoreuns^ 

red to as -main component" hereinafter) and an oxitfon omml^ ^ ^ C ° mP ° Und (t0 be betimes refer- 
ence and/oran adsorption substance; and thTs So 2221?"* C ° ntains a basic «*■ 
absorbent composition and a substance having a hum dl ad^l * ?■ COmposition Uprising this oxygen 
fenced bypacking any of these composition w^oasT^ 

This invention also discloses a methnrt «r • 9 from fine dusL 

^ p -elofm fe ^^ 

Ce^^^ 

a humidify adjusting agent; a parce. tonnrf «Ju^^ ^ acid ""^^ ^ 

acid compound as an essentia. componemandanoX^ haVin9 an "saturated fatty 

which comprises enclosing this novel oxygen ^ZeT^^TS T ' meth ° d ° f preservin 9 an 
artcles and sealing the container. aDS °t>ent parcel in a container together with several kinds of 

That is, this invention basicallv relate t n -* t,„~ 
6«y=ld expend as an ^^Z^T**"'™™*™™^*"™^™ 
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» stonca to promote myge „ ^^^"'^.^l^o^M^togai^Th^" 
adsorber,!, a basic sabstanca, a cafflar eto to L*!,? ? a " C " JS c ***». a " a "1*° selected l?l „ 

hydrocarbon polymer bavl„ 9 ar, ansatoratod r^Trtlh an u„«, T ^ ° r lte "**" of a 5, 
The adsorption substance in this invpnt; n n L Particularly preferred. snes.um 
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a large quantity of parcels when the parcels are exposed to atmosphere. The heat inhibitor is a solid at a tem- 
perature between 10°C and 50°C and it is liquefied and fiuidrzed at a temperature between higher than 50°c 
and 230°C. 

The present oxygen absorbent composition is not specially limited as far as it contains, as essential com- 
ponents, a linear hydrocarbon polymer having one or more unsaturated group or a mixture of a linear hydrocar- 
bon polymer having one or more unsaturated group and an oxidation promoter. In general, the present oxygen 
absorbent composition is classified into a composition-1 containing a main component of this invention, an oxi- 
dation promoter, a basic substance and adsorption substance, a composition-2 containing a main component 
of this invention, an oxidation promoter, a basic substance, an adsorption substance and a heat inhibitor, a 
composition-3 containing a main component of this invention, an oxidation promoter, a basic substance, an 
adsorption substance and a carrier, a composition-4 containing a main component of this invention, an oxidation 
promoter and a basic substance, a composition-5 containing a main component of this invention, an oxidation 
promoter and an adsorption substance, and the like. In particular, the composition-1 which is granular powder 
is preferred in view of oxygen absorption performance, and the composition-3 which is in a sheet form is pre- 
ferred since no dust is generated. 

Further, the composition-1 and the composition-2 can be pressed into a tablet form. 

The process for the preparation of these compositions is not specially limited. In general, these compo- 
sitions are prepared by a method which comprises adding an oxidation promoter to a main component of this 
invention, allowing an adsorption substance to carry the mixture, and covering a surface of the resultant compo- 
sition with a basic substance and/or a heat inhibitor, a granulation method which comprises preparing prelimi- 
nary mixtures each of which consists some of a main component of this invention, an oxidation promoter, a 
basic substance, an adsorption substance and a heat inhibitor, and granulating these mixtures while these mixt- 
ures are homogeneously blended, and a method which comprises placing a sheet (I) formed by adding an oxi- 
dation promoter to a main component of this invention and impregnating the resultant mixture into a carrier and 
a sheet (I!) formed by impregnating a liquid organic substance and/or an amine compound into a carrier one 
on the other and forming the resultant combined sheets into one sheet. 

The weight ratio of the oxygen absorbent composition of this invention is as follows. Per 100 parts by weight 
of a main component of this invention, the amount of the oxidation promoter is 0.01 to 75 parts by weight, that 
of the basic substance is 0.1 to 1 ,000 parts by weight, that of the adsorption substance is 50 to 2,000 parts by 
weight, that of the carrier is 100 to 5,000 parts by weight, and the that of the heat inhibitor is 0.5 to 100 parts 
by weight 

The composition of these is packed in a gas-permeable packing material, and used by enclosing the resul- 
tant parcel in a container together with an article and sealing the container. 

The humidity adjusting agent used in this invention is that which keeps an optimum relative humidity inside 
the system. 

The humidity adjusting agent of this invention is a substance which has a viscosity, at a temperature be- 
tween 20°C and 50°C, of not more than 10* cp and an equilibrium relative humidity of not more than 70%, and 
which adjusts the relative humidity inside the sealed system enclosing the parcel packed with the oxygen absor- 
bent composition and an article to an optimum humidity within 20 to 70%. 

In addition, the "equilibrium relative humidity" means a relative humidity attained after a sufficient time dur- 
ing which an equilibrium is obtained in a closed system having a predetermined temperature while the humidity 
adjusting agent, air, etc., are present. 

The humidity adjusting agent used in this invention is an aqueous solution of a water-soluble organic com- 
pound. The water-soluble compound is a compound freely mixabie with water, and specifically selected from 
compounds having a hydroxyl group, an amino group or both of these such as trimethyiol propane, glycerin, 
polyethylene glycol, and amines such as triethanolamine, tripropanol amine, etc., and the like, although it shall 
not be limited to these compounds. 

The form of the humidity adjusting agent used in this invention is not specially limited. In view of handling 
in practical use, a humidity adjusting agent impregnated into a carrier is desirable. 

The earner into which the humidity adjusting agent is to be impregnated is selected from paper, doth, non- 
woven fabric, porous adsorbents such as silica gel, activated alumina, zeolite, activated clay, pearlite, etc and 
the like. 

Further, the humidity adjusting agent may be used in the form of a gas-permeable small bag in which the 
carrier-supported humidity adjusting agent is enclosed alone, in the form of a gas-permeable small bag in which 
the carrier-supported humidity adjusting agent is enclosed together with the oxygen absorbent composition or 
in some other form. 

The amount of the carrier-supported humidity adjusting agent is to be suitably selected depending upon 
an article to be preserved. In general, the amount of the carrier-supported humidity adjusting agent per 100 
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in 9 agent ™y be free.y se,ected. ,n v^ 

-s v,ew of an actua. use. a gas-permeable snJTbTg , w5 " S °' id ors ^et form is p re Jed. and 

* The process for preparing or packing the oxvoen f ^"nation .s enclosed in preferred. 

,mrtedThe Potion orpackingproceL:; 

to a ma,n component of this invention, then, an SJ£ U" !? " °* iBbn promoter »■ 
a pnmary powder is prepared by covering a surfa3^ ^ed to support the resultant mixture 

heatinhibitor^ 

meable packing material; a method in which 7h? abo l *" mbrture is Packed in a gas-^. 

gas-pemneablepackingmaterials.oramethodin^^ P ° Wdere are se P ar *ely paSJd in 

are added to a main component of this S SSS^*? Pr ° m0ter and 3 ad M«"g a ge " 

« totol 6 ; 3 baSiCSUbstence a "^a h«^'^^ fe ^ to sup^the ri ta 

, f nn,a,y P0Wder ' and ,he powder fe we nhTd ^T 3 SUrface 0f the SU PP°** mixture 

tena.. HowTe, w^J^^^ *» a packing ma- 

parts semiconductors in particular, it is required ^avo d b„w " ° f products and ^Sonic 

parcel packed with an oxygen absorbent eE£^^T > Var ! 0US " Si2e dust to a surface 0 Ja 

bon proposes a method in which a surface ofTparc^ Dac L° k "T™*" For this P^ose. this inven 

11 ,s ^ " the prese^abon of a semiconductor etc * attaChm9theadhesivei ^^o Resurface before 
That is, the adhesive layer is attache t n ' ^ 

sheet ,s prepared by coating an adhesive on TSSSSI IT? unusa ^- The adheste 
from a mbber-containing adhesive formed mainly of n^lfruhhp 5 °° ^ The adhesive * seS 

« Polystyrene as a main component, an adhere *SSSL^ ^° r , Synthetic an adhesive containing 
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film to one surface of a base film and attaching a laminate porous film to the other surface of the base film The 
low-softening po.nt porous film" is a film being formed of a polyolefin such as polyethylene and polypropylene 
or a polyethylene-vinyl acetate copolymer and having porous. This low-softening point porous film has a thick- 
ness of 5 to 100 urn. a porosity of 0.1 to 50% and a pore diameter of 0.1 to 10 mm. The laminate porous film" 
5 is a composrte film which is formed by attaching a high-softening point film such as a film of polyamide polves- 

T; 0 /! J™ 3 ,OW - softenin 9 P° int film t0 eacn ^her and which has a thickness of 5 to 100 urn, a porosity 
of 0.1 to 50% and a pore diameter of 0.1 to 10 mm. y 

(2) A gas-permeable packing material having an oxygen permeation rate of 3 x 1 0' to 5 x 10* ml/n^dav-atm 

» i'SSSS^ ^ 1 t0 9/m2 ' d3y ^ 56 referred t0 33 "^—^ P"** ™- in 
An example of this gas-permeable packing material is that which is formed by attaching a low-softening 
port porous film to one surface of a base film and attaching or coating an oxygen-permeable film or an oZ 

favT r P h e r a 9 ,aye I- ,0/ ° n ° ther SUrfaCe ° f the b3Se fi,m - The ^9en-penneable film o coatSg 

layer has an oxygen permeahon rate of 3 x 1 0» to 5 x 1 0« ml/m^day-atm. The material therefor is selected from 

,5 JL^SJiZS of a si,icone resin and °* er resin ' po, ~ a «*= 

(3) Another gas-permeable packing material is that which is formed by attaching a low-softening point oor- 

film tl T SUrf r 0f L b T r>lm r, and attaChin9 3 l0W - S ° ftenin9 P ° int p0rous res * 'ayer/oxygen pel a^. e 
film to the other surface of the base film (to be referred to as "gas-permeable packing material C" in some cases 

ST, 'I ^ '° W SOftenin9 P ° int reSi " POr ° US '^/oxygen-permeable film" means a laminate S fo^ed 
of a low-soften.ng pomt porous film and an oxygen-permeable film. It has a thickness of 0.1 to 1 00 1 anTan 
oxygen permeation rate of 3 x 1 0* to 5 x 10« ml/m2-day.atm. 

♦k • ° Hh " bove embodiments, the gas-permeable packing materials B and C are particularly preferred since 
0»r bursty permeability is higher than their oxygen permeation rate, the degree of peroZe TZttZ * 
>5 low, no fine powder passes through them, and they show good detectability from the adhesive sheT 

the £££Z P S: ents ' a reinfordn9 a9ent (dothi etc -> may be attached between the base - 

The method for attaching the oxygen absorbent parcel and the adhesive sheet to each other is not specially 
l.mrted. In genera., when the packing material is produced, a gas-permeable material and an mUmSSt 
o are attached under a load by passing them through a pair of rolls. a°nes.ve sheet 

The oxygen absorbent composition is weighed out, and packed in a packing material, to which the above 
adhesnre sheet,s attached, by means of a forming, fining and dosing machine for three side orfour S 
seal flexible package a bhster packaging machine, or the like with the low-softening point resin film inside 

5 erated when oxygen is absorbed and affects the rust prevention effect wmcnisgen 

*.p J!? 6 " '^il 9 en ab f orbent P arcel of this Mention is used as a'rust preventive for the preservation of 
electronic products and electronic parts, semiconductors in particular, the oxygen absorbent parcelTs furme 
packed with the gas-permeable packing material (2) to form a double-packed parcel 

In the double-packed parcel of this invention, the gas permeable packing material (2) is a packing material 

toan 1 g/mtday and a 0.3 pm dust capturing efficiency of not less than 50%. or a packing material havino an 
SIT? ^ * ,6SS ^ 1,000 ^*™*y •«* * humidity fmLJfy^SSZ 
? T 1 y 1 T 9 m ^ °" a " ° Uter Surface 0f *• resu,tant P arc el. When the parcefis formed it shows 
a dust number of not more than 5 x 10V10 x 10 cm* on the parcel surface 

The gas-permeable packing material (2) is used to doubly pack the oxygen absorbent parcel whereby a 
double-packed parcel free from adherence and passage of dust is obtained * 
« foS 0 f XaT,pl f of *» e Sas-Permeable packing material (2) are a packing material <2)-A (see Fig. 1) which 
« formed by lam.nabng a low-softening point porous film, formed of polyethylene, a copolymer of a 

TSZtSSSST* J' "S ^ °" 3 miCr ° POrOUS haVin9 a " OXy9e " Permeatfon ^ of no^a 
1.000 ml/n^atm-day, a humrdity permeabnity of not less than 1 g/m'-day and a 3 pm dust capturing efficiency 

a low Sen 8 P r? Cki : 9 h3Vin9 n0 ^ (2) ' B «~ *" 2 > ^ * ol^ty^Z 

^TTZT* T J""' f0rmed 0f P 0, y eth y |ene . ■ «*Pdyn»r of po.yacry.ic acid and polyethylene or 
the l.ke, on one surface of a base material selected from paper or synthetic paper of natural pulp or synthetic 
pulp nonwoven fabric prepared by a method (example: Tyvek supplied by du Pont), a nZ^ou Z T 

* reSi " SUCh 35 3 SniC ° ne P°* butadiene - ° r the the other S 
In the method of packing the oxygen absorbent parcel with the gas-permeable packing material (2) the 
oxygen absorbent parcel is packed in the gas-permeable packing material (2) with the low-softening point Z 

10 
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5 ofO^ormoreisnotmorethanS™^^^^ 

is removed by a method which comprises neu^fe^nf • m0re 1 X 104/10 x 10 «* The dust 
charge to float it and absorbing ^ a meJ,oo * ** ***** 9enerated by e,ectric di ^ 

absorbing * a method whichcompr^ 

dust stick to the roll, a method which comprises attaS nn an?^ . " adhesive - c °*ed roll to make the 
» on a surface of a substrate such as SSTI^TS^T ^ f0rmed ^arranging an adhesive 
the adhesive sheet, or some other memoes gas-permeable packing material (2) and peeling 

s.bon is packed in the gas-permeable packing material^ w»h £ l T 9 " } J the 0Xy9en absort5 ent compe- 
ls sheet is peeled off immediately bef ore'thT SST^^J^ and the 3dhesive 
wrth an article. When necessary, dust remaining on the TuZTJZ end0$ed in the system 

double-packed parcel with the adhesive sheTatSe^^^ 

to a graft extent and inhibits degradation of Zt) ££3£ f*™" 1 ™ ° f 0Xy9en and "** 
20 atmosphere for a long period of time Potion performance, and it can be allowed to stand under 

paration of the oxygen absorbent parcel and nitooen « P ? ? ' S ' S ° lated fr ° m the site for »» pre- 

0.3 urn is not more than 3 x 1 0V1 cubic feed iTS 9 !f Wh,Ch the number of dust ha ™9 a size of 

This invention a.so provides I S^^!? 8- T at ™*Phere. 
a'somentparcelofthis^ 
adjusting agent having an «**^!LJEE^ 

" -7- expose, a positive or 

In this invention, the packing material h J»„ ° °" 3 P hotOQra Ph<c paper. 

rndayandahumidi^eleTbC^ 

W.II be simply referred to as "packing material" te™n£?2t£ y ( * m haVi " 9 S " Ch properties 
5 required, packing materials such as T stretched PpTpp nn ' rw preservation for a °°* half a year is 
polyvinylidene chloride-coated polyesterfPE J£l ,yViny,,dene chloride-coated stretched nyion/PE 
deposited aluminum/PE. etc.. are pfe7eS P ° lyVmy " dene ^loride-coated stretched ny.cn/ evaporation^ 

are ^E^^^^ ™ » •» pas, etc. 

oxygen permeation rate and wJ^Z£Z^J£^ ^ ^ - which the 

'erialisspecifica.lyselectedfromam 

having a basic structure of a mermocompr^ 

the .ike. in particular, stainless steel JKSS^^C ""S film/ P ro ^ -sin .ayerfanj 
polyethylene (PE) or polypropylene (PP) as alhe™!™ ' ? mUlt ' layer film formed of 'ow-density 
thereof as a thin metal layer and J^^rS2!~ B ^ ™* tayBr - a ' Uminum or an a »°y 
The humidity adjusting agent usedt £Xi22ll" " Pr ° teC ' iVe * Preferred as 5uch 

compound. The vvater-so.ub,e%rganic comZ^ 

selected from polyethylene glycol, polypropylene dra? .22 ? V mUC6d With wa,er ' and specifically 
polyhydric alcohols such as riJJEE "f 38 trietnano,amine a "< tripropanolamine; 
Theabovehumidityad^ 

vateSX^ 

ofso^rrR^s 
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piriod and prevent oxygen-induced discoloration of photograph-constituting materials 

In the use of oxygen absorbents outside the scope of this invention, such as iron powder-containing ascor- 
bic acid.conta.mng or dithionite-containing absorbents, water is required for oxygen absorption and oreser 
s Z 2« o 3 f ^"T* iS ! h r f0re J neVitab ' e - Th6Se -O-mentsare «- -2fcr 2SS i mold and 
formed " ^ Chan96d in Pr0pertieS dUe t0 hydr09en and sulfuraus di °*°e Sas 

According to this invention, there is provided a method of preserving a bearing, which comprises enclosing 
the oxygen absorbent parcel and the bearing in a container having gas-barrier properties 

In this invention, the size, form, material and use of the bearing to be preserved are not critical Bearinqs 
10 to be Preserved as an object, are those from which it is always required to remove oil and dirt before use since 

The oxygen absorbent parcel used forthe preservation of a bearing isformed by packing an oxygen absor 

15 group or a mixture of a linear hydrocarbon polymer having an unsaturated group wiVan un^iSSS 
compound and an oxidation promoter and which optionally contains a basic substance andVorTn ad2S 

maSr ^ 9aS - pemeab ' e P3Cking material is not s P ecia »y '-«ed with regard to its const Jon and 

20 natin S oTfil^r eabl ? aC , ki n9 ™ teriaS * Se,ectedfram a ^ * ^heet and a laminate prepared by lami- 
nating a film on a base material such as paper or nonwoven fabric euoyiami- 

The oxygen absorbent parcel is produced by enclosing the composition in this gas-permeable packina ma 
tenal and bonding sides of the gas-permeable packing material by a heat-seal method eto 

* oxyg^TS 
and^^ 

pa Jage!°ete ° f **" " ^ SPeda " y """^ ^ be SeleCted fr ° m the forms ° f a P«*. *•* blister 
M 100^0^ 

One example is a container made of a synthetic resin or metal notspec.aiiynm.ted. 
Such a container is suitably selected from a metal can of iron, a tin plate, stainless steel or aluminum a 

polypropylene, polyester, etc.. and sealed by a heat sealing method of the like P°iyetnyiene. 

40 ina l°T tom ^T he 9as - bam ' er P r °P erties of * ™tal and a caseformed of a synthetic resin a pack 
40 mg may be provided between its body and lid oymneug resin, a pack- 

ecJfcXlS *" enCtoS,nS 0X1,860 abS °* M iP "* a V""'™ to »""" <*> = <-»."» » no. 

When a container enclosing a bearing and the oxygen absorbent parcel is sealed, an Inert gas such as 
» According to this invention, there is provided a method for preserving a powder beinn mid,™* ^-^ 

m^g-montb without any specie, limitation. Examples of powders toy^lt^^ai^^?^ 
erably appiied to are metal or carbon powders having a grain size of not more than 5 mm Spec* examc £ 

SErr powd r mainiy used as a materiai for a sintered * n««,ri5 , ^^s? 

a magnetic substance, a solder, an electrically conductive paste, etc.. such as a copper powder ster powder' 
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• ~s~~s=r~~- 

» Pdy«»,ytene. pol Jopyi™ ~1 t, PO, ' der **» «*«'»<< * Packed In a Z „, " " "» saM 
•s the method (2) in which ,h» a 6 above Powder being oxidize 1 placed ,n «>n- 

terial or a novel gaSelS V i*"*'" 9 any one of th «e eonSfei w£ J* adjUSt ' ng funcfion : a "" 
from fine dust 9aS - permeab ' a materia, impermeabie to ^^^0^ f 5 PaCki " 9 «- 

The "unsaturated fatty acid P ^ 30 art,c,e 
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oxidation promoter, a b^ZTS^TSSS T " Cmm ' m9 "* " n ° t,eSS than *» ° f an 
and further packing the r^^e^^S^ST" 08 "* " 9aS - pe ™ eab,e Peking material 
5 humidity permeabiKty of not less thaTl a/m* dav 1 « 9as-penmeable packing material having a 

nents are the same as those used for the foreooino VZ1 < 1 ^ ° f Sreater ' al! the com P°- 

Piace of the linear hydrocarbon ^h^,SS5 1 aC, ' d C ° mp0und in 
hydrocarbon polymer having an l^LJX^^^Z^ " *" J"" 

Place of the linear unsaturated litaZTE ufjf ! r*"* 6 '' ^ " eia comK »"« i " 
unsaturate.. MrncarCon ^SKSKSSSS^S*!? 

» gen-permeable resin 10 such as a silicone resTn olth^L . 8 materia ' 22 and ,aminatin 9 an oxy- 
Fig. 3 shows a packing materia S-B SL?£ ,f T' *7 °" the 0ther SUrface of the basa ^ater/aF. 
^nonesurfaceofanonwo^ 

10 such as a silicone resin, polybutadiene etc! on th JoTho! ?«1 la u m,nat,n 9 an oxygen-permeable resin 

sive sheet 41. 42 thereon. yDUtad,ene • ^ 0n the other surfa < a of the base material and attaching an adhe- 

5 si B onloof^ 

softening point porous film 31 on'. nS^^^^^iJ^ f °™« b * 'bating a .ow- 

Frg. 5 shows an oxygen absorbent double-packed Darcei formoH hw 
the packing material (2)-A shown in Fig. 1. * by PaCk ' ng 3 S ' n 9 |e -P**ed parcel 60 with 

' Embodiments in which a powder beino oxidbpH ie n PO(!flrilo j u 

this invention and trie powder being J^VtZSZ^l^T 9 * ^ abS ° rbent parce ' of 
by reference to drawings. a " d Seal,ns the container wi » *>* explained below 

with an Inside ba 9 seeling ^^^,^^1=1^ *"* ' T"" " ei " S ° x " ll2<! < 1 3 a "" — - 
are placed in the contain^ M, WETS^ ° X ' !!e '' "' enl 5 " "* 

Fig. 8 shows an embodiment in which the inside h«n 1 rii^ 
with an inside bag sealing portion 4. anS the i^die bao 1 a rf ' bei " 9 ° xidi2ed 3 and seale ° 

This invention will be explained more specifically below by reference to Examples. 
Examples 1 - 7 (preparation of granular composition) 

acid compound, and the -^ultanS 9r0Up with an ""saturated fatty 

slaked lime was added to the allow* I to *Z^ZlT^ h J f ' PartiCU ' ate abSOrbent - Then - 05 9 * 
sition. Table 1 shows oompon^i^^^fJS ^"'f adS ° rbent t0 form a 9™u«ar «io- 
oxygenabsorp^namoun^^ 

Examples 8- 10 

a ^ — ^ • *« of 0, g of soybean oO fatty 

were homogeneously mbceLith .^EZ^^^^ C 3nd 3 POWde * adsorbe * 

a cutter mixer. The resultant mature was allowed to stand at 25»C for 10 
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Example 11 

» weight of 1 00 g/m* to form a sheet (, A^Z£To > o Tf ? PU ' P ^ * basis 
Wethanolamine was impregnated into 5 xTal Stl L^ l 9 ^*™ USe ,n dynami,e > 0.1 g of 
sheet (..). Table 2 shows aLe required to aSn^of^ IT' ° f 1 °° to *™ - 

3 -~-«~ 

*5 (Preparation of parcel) 

made «d the MH ^ teat ** 8 P " 0US surface a.e„of 

«»« atexie iMin on the surface. w " " v '' ras " m a ™ * *> mm tacking material coated 

(SRX212, supplied by Tora - Silicone) wereTn 500 T COntent30% > a "<J 0.6 part of a catafys 

free paper having a basis weight ?^^^^^^^ rt was coated on a Zj 

was polymerized at 140°C for 1 minute ^ (r6Sm COntent 1 9 /m2 > an <* *e silicone resin 

OMUta. Of oxysen absomtton * anG melho(1 of measuremen , ^ 

35 One parcel was enclosed in 15 * ?n * 

ny1on/po.yethy.ene composite fi.m together with^sS ml STJl * T^™ chloride -^ted stretched 
change of the oxygen concentration inside the bac Z iSJ^L 39 h Sea ' ed and stored at 25 °C A 

oxygen concentration of 0.1% was dZESSE^T^ ^ 3 ta reqUired to attai " a " 
and 3 show the results. After the oxvaenTncLinn n be 30 ° Xygen ab8 «PBon rate. Tables 1 2 

- temperature of 40'C and RH ^^^^1^ *" 933 W3S S,n ' PreServed * a 

Tables 1. 2 and 3 show the results. 96 ° f OXy9en conce "tra«on in the system with time. 

(Definition of maximum oxygen absorption amount and method of measurement thereof) 
45 0ne Parcel was enclosed in a 40 x *n om f _, 

nylon/polyethyiene composite fflm together wim 3 000 mi Sir and U?""* cHo ^^ **** 
An oxygen absorption amount determined on me basis oft TeJl J 8 ^ and stored at 2 5 0 C 

50 Comparative Example 1 

sition. This composition was prnZ X^^^S^T^ * J** 0 ^ en " a ^orbing compo- 
» manner as in Examples 1 to 7 to prepared m WJSE" k - EX3mP ' eS 1 1 ° 7 in the sa ™ 
measuredforan oxygen absorption ^nlK£^2T ? composition - ™" Parcel was 
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Comparative Example 2 



a maximumoxygen absorption amountand a change tfcxa*^^^!^ sor P*>" 
manner as in Example 1 . Table 3 shows the result concentrat '°n « a system with time in the same 



Comparative Example 3 



0.2 Gram of cobalt salt of soybean fatty acid was dissolved in 1.0 g of tall oil fattv arid and ♦>,. .. 
mixture was impregnated into 5 g of a particulate zeolite a s r«,m «r ^ ' nd the resultan t 

of the zeolite to prepare a gran'ar compost Se W " t0 ^ 

P^w^^ 
-'"ion^^ 
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Example 12, and Comparative Examples 4 and 5 



25 



40oS T^SJ, IT- ♦ W3S 3dded 10 230 9 ° f 3 10% SOdium h y droxide *°Mon together with 

400 ml of water havmg a temperature of 90-C for saponification, whereby an aqueous solution of Sodium salt 
of soybean o,l fatty aoid was obtained. 270 Grams of a 10% aqueous solution of ferric chloride was added to 
the aqueous solution obtained above, a water layer was separated, and an oil layer was ^w^^shed with sot 1 ? £ 
of hot water three times to give 90 g of an iron salt of soybean oil fatty acid 5 °° " 

1 80 Grams of quick lime was added to and fully mixed with the iron salt of soybean oil fatty acid with stimno 
to sohdrfy ,t. and the solid was pulverized with a cutter mixer to obtain an oxygen absorbent 9 

Further, a hum.dity adjusting agent was prepared by fully mixing 8 g of water with 92 c of olvcerin *nrf 

zZs^TZT JUSbn9 T nt ^ 30%1 Whi ' e " S eqUi ' ibriUm relaUve ^^«V was found to be 33% 
toprep™gVn^ 

Comparative Example 4 used a commercially available oxvaen absorhpnt fnrm^w ~ • 

- m a ^ 

^ZT m X3 "! P I" 86 ' 3 oonmmd ^f available °*v9en absorbent, formed by an imn pow^oated 
with sodium chlonde and a porous adsorbent impregnating a calcium chloride saturated sdlnTherein 

fu..v w^hJr "?h 8126 ° f K 15 ° T X 200 mm f ° rmed ° f a " aluminum foi'-'aminated paSg maSwere 
fully washed wfl, .on-exchanged water, and used as an outer bag to enclose an oxygen absoleT 

a „ rf f s'i 6 J?" 13 ' 1 u° ° f 93S W3S eXtraCted from each °f systems in which oxygen absorption had finished 
andsubjectedtogaschromategraphytodetermineasu^^ 



Table 4 





Sulfur 
compound 
ppm 


Hydrogen 
ppm 


Relative humidity 
at equilibrium 
% 


Example 12 


N.D. 


N.D. 


33 


Comparative 
Example 4 


0.1 


18 


75 


Comparative 
Example 5 


0.1 


32 


32 



N.D. : Not detected 



Example 13 



A porous polyethylene film (porous B-type. thickness 30 urn. supplied by Shin-Niooon Aiuku Co i t H luae 
attached to one surface of a woodfree paper having a basis "i»^50^^2S^^ « 
at 15 kg cm* for 3 seconds, and at the same time, a laminate porous film (15 urn ■ Sa!5 Z pe JlZZ 

tfte^san^^' ^j!^^ a ^ ^^"^^^^ 3%) was also attached to^he other surf^acc^f^l^^w^Ddfree ^aper und'e^ 
the same condrttons. whereby a gas-permeable packing material A was obtained 

hurl c? 8 ? SiIiCOne reSi " m ° nomer (SD7328 ' toluene solutio n having a resin content of 30% suooiied 
by Toray Sihcone) was dissolved in 500 parts of toluene together with 0.6 part of a <*SysUsSl2 2 
oa talyst. supplied by Toray Silicone), and the resultant solution was coated on a woo?f e ^oaSa vL fl h 

at a rate of 20 9/m2 (resin Mntent 1 ^ and the 
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site to ,„ e pcrais po.^1 ™* e, "f «*«*» of each of oioaS^f ' ^ I****- 

gagjj grcomposlilon^ parce,s were obtained. 

^•SJS^^XS? fatty aCid ' °- 5 9 0f sla ^ lime and , . of 

"imutes to form a soHd mass ™ em " ""^ and fhe ^"'tantmSre l? activated carbon 

0. 1 Gram of an iron salt of s 
^IliSt^hape^compos^ ' 



40 



45 



1 Gram of a silica qel A tvn» h • 
IS^tom ed composition 

The parcels prepared above were a » ft „ M °° * 9 w, h a tablet-fonrtng 

a relabve humidity of 80»/ ! 7 a " owed to stand under afmncnh 

weremeasuredfo^ad! 

,°n W £ reSU,tS - Water ^sor P bo„ penance ^^2^?*- * The pa^ 

'nadd rt ion.themethodsformeasur. m , ^n absorpf l0n rate. Tables 5 and 

Dustjumber 

«»« was beaten in cleaned „ 
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Water absorption performance 



Nitrogen was substituted in a glass bottle enclosing 50 ml of saturated salt water and one oarcel w» 
enclosed, and the bottle was sealed and stored for 24 hours at 25'C. An increment whic "wa Si 
we-ghtbetweentheparce, before the ^^^p^^^J^^^^ 



Oxygen absorption rate 



Comparative Example 6 

The same oxygen absorbent parcels as that in ExamDle 13 werp nmnaroH 
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Example 14 [preparation of gas-permeable n a ^- 

y^permeawe packing materia! (1)] 



*** " PrePMta W •»<— * »-»« ^ „ 



20 



packm. materia J* S"T e «•« to i. paeS^^T *"« a^J 
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Table 7 



Oxygen permea- 
tion rate 



Humidity 
Permeability 



Physical Property 



Dust number 



42 * 10 4 m i/ m 2. Atm . Day 
50 g/m 2 .Day 
4500/10 x 10 cm 2 



45 



50 



55 



The methods for measurement nf th» „ 

Oxygen permeation rate 

ASTMD1434(50 RH,23'C) 
Humidity permeability 

ASTME96-E(90RH) 
Dust number 

^^-•"""-"■.b-** p , oyea 

^ % . wbyJaM „^^tototo = 
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Table 8 



I — 


Physical property 
value 


Oxygen permea- 
tion rate 


25 x 10 5 ml/m 2 «Atm*Day 


Humidity 
permeability 


150 g/m 2 *Day 


Dust number 


4300/10 x 10 cm 2 
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- Example 17 (Preparation of granular oxygen absorbent composition) 
of the part ed 

Example 18 (Preparation of sheet-shaped oxygen absorbent composition) 

100 g/m* to fl a sheet SHYEST !X 0 7 o JSS? "~ t * ^ ° f 
triethanolamine was impregnated into 5 x l j , 1 9 °[ glycer,n < for use in dynamite) with 0.1 g of 
Sheet (IQ. "Plated into 5 x 5 cm Kraft pulp sheet having a basis weight of 100 g/m* to form a 

Example 19 (Preparation of a parcel of granular oxygen absorbent composition) 

9 of granular oaicium oxide were enXed SeretetweS and fhe J£ OXy9en , absorbent """position and 2.5 
~-dons^ 

Example 20 (Preparation of sheet-shaped oxygen absorbent absorbent parcel) 

-ron'^ * fa a sfce of 140 x 70 mm. was doubled 

Example 18 were endowed th£be^ <» TO Prepared in 

-«-ofonW0x70mm P a^ 

Example 21 (Preparation of double-packed parcel) 

The packing materials prepared in Examples 15 and 16 in a size of 80 v ifin mm 
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10 



15 



Example 22 (Appliaton ,„ tputoj ^ teJoetJ 

Comparative Example 7 
Example 22 was reoeat h 

» Comparative Example 8 

Example 22 was repeated 

30 Exampte 23 (Dust number) ' SS 0 " the ' C produ <*°". 



35 



40 



45 



50 



55 



29 



EP 0 454 437 A1 



5 



10 



15 



20 



25 



30 



co 
H 



35 



40 



u 
© 

w e 

Q C 



o 
o 



co 

•H 
0) H 
rH O 

(0 <0 
g E 

H D>CM 
Q) Cv 

Qi-H 

: 

CO o 
CO CO 



> 



c c 

O O 

a) x> 

n *H 

P« to 
J o 

2 E 

3 o 



13 
0) 

a 
ro 
a 

0) rH 

rH CD 

-Q O 

3 M 

o co 

Q Qi 



0) 
u 

<0 

ann 
CD 
M 

a> 

rH 

rH Gl 

es E 

•rH ro 

n X 

0) w 
4J 

<? C 



10 
0) 
»-h 
3 
C 
10 

u 
O 



45 



o 
o 



cd 
J* 
o 

CO 

I 

CD r 



o 
o 
in 

CM 



O CO 



0) 



T5 
CD 

D 
ro 

a 
1 

CD rH 

f-f <D 

-O O 

3 t-i 

O ro 

a a 



o 
o 

rs 





■a 


CD 


CD 


u 


H 


<0 


(0 






CD rH 


CD rH 


M 




Oi CD 


Qj CD 


rH 


rH 


rH Q, 


iH Q| 


ta E 


co E 


•iH CO 


•H CO 


H X 




Q) W 


CD w 






5 c 


f0 c 




X -h 



w 

CD 

c 

fO 
C5 



•a 

CD 
ro 

a 

f 

CD 

rH Q) 

X) O 
3 W 

O CO 







CD 




M 




ro 




a vo 




CD rH 




M 




a cd 




rH 


O 


rH Qt 


c 


CO £ 


0 


•H CO 




w x 




CD W 








ro c 









x> 
0 

CD 
XT 
CO 



o 
o 
o 
o 



o 
o 
o 
o 







CD 


CD 






O 


a 


CO 


co 


a 


a 


CD r-t 


1 

CD rH 


^1 0) 


rH CD 


Di O 




C U 


c u 


•H fO 


•H 10 


w a 


co a 















O 




to 




a 




1 




CD 


rH 


*-i 


CD 


X> 


L> 


3 


Li 


O 


co 


Q 


a 



o 
o 
© 

CO 



CD 

O 
co 
a 
1 

CD rH 
rH Q) 
X} O 

3 u 
O co 

a a 



CD 
4-) 

o 



CD 
4J 

o 
2: 



CD 

rH 

a 

E 
to 
X 

w 



w 

G) 
•H 

a 
c 

CO 
V-t 

CD 



a 
.c 

CO 



w 

CD 
rH 

3 
C 

CD 

CP 



4J 

CD 
CD 

CO 



0 



r 

ro 
u 

CO Or 

a cd e 

E > CD 
O-h K 
U X) W 



I 

co 0 

H rH 

CO Gi 

a © e 

E > co 

O-rl K 

a x> M 



0) 

> 

H 
XJ 

CO 

u 

CO 

a 
E 
o 
u 



T3 
CD 

c 



Oj 
X 

CD 



(H 
CD 
JJ 

CO 

E 

Cn 
C 

•iH 

u 

CO 

Qi 

CD 

rH 
X* 
CO 
CD 
£ 
u 
CD 
Oi 
f 

w 
co 
cn 

t3 

CD 
X> 
CO 

C 

•H 

E 

CO 



E 
co 
M 
W 



CD 
O 

s 



50 



55 



30 



EP 0 454 437 A1 



Example 24 



silica gel section a film and Were enc,osed a container and rarried twice 

Table 10 Photograph preservation 

rvatlon conditions 
(applicable to Tables U to l3) 



Outer bag: 



Preservation 
temperature: 

Humidity: 

Illuminance: 

Preservation 
Period: 



SlllZTz 11 ***? chloride- 
nvinn til *° st ^etched 

K V) ' Slze: 100 x loo mm 

Room temperature (25 ±3 <>c) 
50 - 80% rh 
15000 - 4000 Lux 

2.5 months 
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w */yen aDsorbent can 

Example 25 

- - - ^ « una „ , te ^ 

These films (35 x 38 mmi u» P^tographic conditions as th«« • 



I- ...... J " "uservea. '^"inmarces the rptmifr. a a=»iaensit 

In addrt.on. in each of the contml « ' a P"y»wl chanoe 



Table 14 



Other bag: 



p reservat 



ion 



M)/polyestei 

Um film ✓ •>.. 



humidity 
Reservation period 



Sl2e 100 x loo *° 
temperature: 

humi rl-i i 



mm 



M)/ 



80°C 

JJ* RH (humidity set 
-t a ^eleration y t | s e t fc er) 

3 '°00 h (dark pi ace) 
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A) In the silica gel section 

^^^^ 



A desicant parcel was pre 
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Table 16 
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Example 27 



The three bearings were individually endoU in each baa (^IZ^*"^ ^ obtained - 
of 4 ml/rtf-atm-day. humidity permeation rate of a 2 JS^JSJS* 3 °° ^ 0Xy9en permeafi °n 

1 122 h " 3 pr r red fn Examp,e 2e - and *• 22 ^l E d ° 9ether wi,h ^ oxy9en absorbe ^ 

Thesea,edba g en«os,n 9 this bearing ^^-^L.J^.,,^^^^ 



EP0454437A1 

relative humidity of 50% for 1 dav * n * ». 

Comparative Example 10 
With the desiccant parcel d 

Comparative Example 11 

17 St "= ° f «*=oXor ation on bearino 

oearmg surface 



1st 
day 



12th 
day 



22th 
day 



30th 
day 



Example-27 

Parcel-i 

Parcel-2 

Parcels 

Comparative 
Example- lo 

Comparative 
Example 11 



60nd 
day 



AA 


AA 


1 AA 


1 A 


f A 


AA 


J AA 


AA 


1 M 1 


A 


AA 


' AA 


AA 


AA 


AA 


A 


B 


C 


C 1 


C 


C J 


D 


D 1 


D 1 


D 



90th 
day 



B 
A 
AA 
C 
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te of discoloration on bearing surface 
No discoloration 

Slightly discolored, slight partly 
Slightly discolored, more than half of 
surface area 

Densely discolored, more than half of 
surface area 

Densely discolored, nearly entire surf; 

20 
25 
30 
35 
40 
45 
50 
55 



Note 1. 

AA 
A 
B 
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Examples 28-33 



packed bag «Kto*» .he oxidizing powder was stored rmd£ * «L ^ f "J**" 



were measured. Table 19 shows the results 
Comparative Example 12 



double-packed bag was sea.edand sZ T^™^ E£?5 ^T* f The resutent 
loss of the copper powder and an oxygen concentration^ 

in Example 28. Table 1 9 shows the results. measured in the same manner as 

Comparative Example 13 

seated. The raauBan, doubteUae ^ZKTSS IT" •*•" 0,8 K0N/PE bas was 
Example 12, and a hydrogen reduction lie rtL 0^00,^^, 8a ™ man "" " ^M™"™ 
were meaeared in ». earn* manner aa S^T^^^ST"^ " * 

Comparative Example 14 
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Note 1): ml/g-month 

Note 2): Method for measurement of oxygen absorption rate for powder being oxidized 

50 Grams of a powder was enclosed in an aluminum foil composite film baa f200 x 300 mml 
together wth 200 ml of air. and the bag was sealed and stored S^C tor month TherS 
an oxygen concentration within the bag was analyzed and an oxygen absorptZate was dete ' 
mined on the basis of the following equation r " 

S'Ssr ^ s,ora9e) x (00 " x <200) * 50 * abs ^°" — 

Note 3): Hydrogen reduction loss 

IT, 1 ° f 3 Sa !"- P,e Wa ! a,IOWed ,0 Stand Under hydr °9 en atmosphere (1.000-C) for 4 hours 
-UZ^ZSZ tak6n " ' hydr ° 9en ^ ' 0SS - ThiS de — 4 :°e- hi 

Note 4): The weight was 0.2 kg. The weights of the other powders were 1 kg. 

Example 34-39 

Zincstearate was added to each of the powders being oxidized rate of o 7V n««,„ a- c 
33 and then. 10g of each mixture was put into a molding Sess^ to 
under a load of 5 1 The resultant shaoed tablet* ««» JL~w 1 .? aiameter °t 5 mm and press-shaped 

were formed of a copper or silver Dowder to 1 1 *no,- ». minures . » i .000 C when the shaped tablets 

a density (lengthwise) end a tensile strength. Tehte 20 JmZ TSST meaS, " M *" 

Comparative Example 15-17 

Oengdtwise, end e tenelie eLg£ T.h1e' 2 0 iolho^ ™ aSU " d ** ' 



44 



EP 0 454 437 A1 



Table 20 
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30 





No 


Oxidizing 
powder 


Sintered 
dens i *f-v 

g/cc 


Tensile 
strength 

1 kg/mm 2 




34 


-example -2 8 


8.18 


J 7 




35 


Example-29 


8.15 


J 6 


Example 


36 


*-iorapie-3 0 


6.92 


J 14 




37 


Example-31 


6.86 


I 14 




38 
39 


Example-32 
Exampl e ^33 


7.53 1 


6 


Compara- 
tive 
Example 


15 


Comparative 
Example-12 


2.15 J 
7.89 


-J 
O 

4 


16 


Comparative 
Example-13 


7.96 


5 




17 


Comparative 
Example-14 


7.63 


3 



35 



40 



45 



50 



Example 40 

extracTn ph 7^^,^^ with a sf -ee, formed o nafc a , ^ ^ bund,es were P^ed 

periods of sevOTl cSri ^ "*! * a " d found to be "°t more Ln 0 0 J? T I' *" *" 0Xy 9 en 
Example 41 



Oxygen absorbent parcels-1 -2anH ^ 
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Comparative Example 18 

in r^?nt f TT ere ff* th6 ! ame manneraS ^^P' 6 40 ex "Pt that the desiccant parcel prepared 
n Comparahve Example 9 was used in place of the oxygen absorbent parcel prepared in Example 26 The 
ead frames so-packed were stored in the same manner as in Example 40 and under the same conditions as 
those in ^ m P ,e 40 > ana " tf, e copper alloy surface of each lead frame and a humidity and oxygen concenfration 
change with t.me of .nside of the bag was observed. Tables 21 , 22 and 23 show the results centranon 

Comparative Example 19 

Lead frames were packed and preserved in the same manner as in Comparative Example 18 except that 
when the case was enclosed in the bag, nitrogen gas was substituted for air in the bag unS the o^aen con- 
"epulis "V*"" 00 * SUrf3Ce ° f each lead frame Preserved was observedTab^ sh^ 

Figs. 22 and 23 shows a change in humidity and oxygen concentration in the system with time. 
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Table 21 



Example-4 0 



Example-4l 



Comparative 
Example-is 

Comparative 
Example- 19 



Note lj 



Parcel 



1 
2 



Z th i4th 



30th 



60th 



90th 
day 



Note 2) 



++ 



++++ 



++++ 



++++ 



++++ 



++++ 



++++ 



o £ a iscoIoratio „ on aUoy ^^^^ 
: No dis coloration 
: Sli 9htly discolored 

s^tiy discoi ored , more than half 

surface area 

' »— * aucdorea. nore thsn half of 

surface area 

-e 2: ; tr ;;r!7 i5o ° iored - neariy »*- 



+ + + 



+ ++ + 
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Table 22 Preservation day and humidi 
m the system, rh % 

5 



10 




Parcel 


7th 
day 


14th 
day 


30th 
day 


60th 
day 


90th 
day 


Example-40 


1 


2 


7 


15 


25 


46 






2 


3 


6 


17 


27 


47 


15 




3 


2 


7 


14 


24 


44 




example— 4 1 


1 


3 




21 


32 


57 


20 




2 
3 


2 
2 


9 
8 


17 
15 


25 
24 


44 
43 




Comparative 
Example-18 




3 


19 


42 


66 


89 


25 


Comparative 
Example-19 




2 


17 


41 


65 


90 
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Examples 42 



30 



35 



40 



45 



50 



55 



(sfee170 x 300 mm), and the bas was sealed mHIlwtT I 1 . W3S packed in a KON/PE b a9 
phere having a temperature o^™^^ 

-nside the bag was checked and found to be not more than 0 01% Therlafte; 2 2l COncentra,ion 
5 Singapore to Japan by a vessel bv takino 1 mnnf h tL Z T Tfle ^ after ' 1,16 ba 9 was transported from 
ported was observed I show he ea'd Ces we^ ST.Sf'S" "r"* ° f *" ^ tranS " 
coloration which was to be caused by dew ^ZTJ^Z^T" "* ^ 

Comparative Example 20 

bag was ssalsa and slored in «, ^ , ^1^^^ n '^ u ^*^«0.Tha resultant 
frame was obsetvad la shaw that tha eoT" ata^S ' J C ° Pper a "°>' surface <" ••» "»« 

Comparative Example 21 
when^rewaTpac^ 

concentration became 2.7%. tZZ^SEZ^!^ ^ h lhe bag until the 

ontheenfiresurfacewaschangedtoS W3S ° bS6rVed l ° show that the 

The oxygen absorbent compoS^ 
maximum oxygen absorption amount than £SS com os£ ^22^" I-> a " d 3 
preservation of articles. The parcel formed by packina the oxvoen T^rl / ' y mpmves the effect on 
packing material, provided by mis invention is sS 

electronic products, electrode parts and components drv^ T nJ^T * ™ ta] producte - 
ments, drawings, pressed flowers and the X! nl Photographs, ancient docu- 

one for preservation, free from occurrence of Se and hvZS f f P res ^ at,on to an optimum 
sirable substances present in a sealed bag or conSS whfchTalu ' '? T' ° f Mmow,n ° U " de - 
such as sulfur compounds etc., and reducing substencTs tcZ-f^ JTT addiC SUbStances 

In a system in which the parcel fanned by packinTa Imhin J f °"™ a,deh y de ' etc - bv absorbing them, 
a humidity adjusting agent, provided l^Z ST ° f *! I, 05 * 9 *" abSOrt>ent "mportlon with 
sealed container togemer witt, an article nSSfS t ^ eme ^ Packing material is enclosed in a 
prevented, and a Sck ^toZo^T^ZT^' w deteri0ration and co ^" of the article can be 

Further, the method "pmSZtaSS T«Z 9 *? * hUmidity 030 be •"»«"»<■ 
parcel thereof is very simp e Te a^ 
compositionparcel^fthis^:^ 

^p^ 

P~ofancientmanu S criptsanddocumen^ . 
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50 



55 



The doub,e-p acked parceI fomed . „ -..conductors and semiconductor 

- » invent * . 

an article by dust, sTn^e IS? * a " d ™ St in an e,ec ^ circuit wSfch fl f 9aS ' periT,eab,e Packing 
» the most suLbfe foXe 2 T* f** 1 ,0 the parcel The e^f tf ? e ^ dUe to ""^ination of 

*> «f presertno a pho lMra »h ^ Usi "9 a humrdlty aJT»„, * bounds, ana the 

Whenthemethodofpreservinoan. ■ 0UtSide the 

of a washing sp^eT °" «**~* «* they can ^^S^'"* S ^ *• ~ 

Thepreservationmethodofthistav, • and decrease an amount 

'n these times when there is a • ^ 0,1 app,,ed ^^arings is disadvan . 

lnthemethodof P reservino a n n „ . "ns.dered from a global point of 

° ^"^^Pc^a.^.^^^ 
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5 this invention and the container fe sealed ^STIST. the 0Xy9en absorbent <* 

could not achieve by preventing ^S^^JSS* t0 presefVation th * prior techniques 

servationcondit^ 

ment in the preservation makes it possible to Zni^M^SS^S^T ^ " *" ''^^ 

lead frame, a shadow mask, etc accordina to » rt*n*Z lT!» P S conta,n,n 9 a m etal such as a 
10 metal even when they are ^t^eZT^ ' ^ *« Without «* on the 



Claims 
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5 1. An oxygen absorbent composition containing a linear hydrocarbon nnivmorh, • 

rated group or a mixture of a linear hydrocarbon XTSS^T 9 ^ ^ UnSatU " 
unsaturated fatty acid compound and an oxidatiL n™» 9 m ° re unsaturate d Sroup with an 
taining a basicTubstance £j£ ^ZS^ZST" eSSent ' a ' C ° mP ° nentS ^ ° Pti ° na,,y COn ' 

ing one ormore unsaturated growth ^SS^'i?™ ,inearh * dmcart '°" hav- 
essential components and opBon^ntelZ p h~ V. ^ T a " d an oxidation P™ 0 ^ « 

humidityadjus^ngagentha^^ 

Kve humidity of not more than 70% an equilibrium ,JZZLT 2 CP a " d a " ec l uilib ™™ rela- 

oxygen absorbent composition being20 to 70% ° f ' n SyStem enclosin 9 »» 

oxygen permeation rate of not less thaTl oT !^£25lI!T?^ 0, ^ 1 an 

50% for dust having a size of not less t han 0 3 >Z * "* ' d " St CaptUn ' ns ratio of " ot '** than 

adjust agent having an eXS^ 
^^^^ 

" an^S —J - -der being oxidized 

thecontainer. reci ^'ncia.m2.naconta l nerhav.ng a gas-barrier properties and sealing 

10 ' ^X°; o ^ comprises endosing the metal or 

tainer having gas-barner ^ZZTe^SZZZr^ " 2 "* PU ' P in 3 «" 
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to 



15 
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45 



11- An oxygen absorbent composition contain,™ * 
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